The natural wood resistance of sabiá (Mimosa caesalpiniifolia) was evaluated under field conditions for use in organic agriculture. A total of 97 one-meter length logs with bark and diameter classes (5.0-7.9 and 8.0-11 cm) were fixed (0.4 m) in the soil at a distance of 0.5 m from the edges of a forest fragment in Viana, Espírito Santo, Brazil and evaluated after 5 years and 5 months for their resistance to breaking through the application of manual force. The presence of xylophagous termites and fungi was verified. The percentages of unbroken pieces of wood were 81.82% and 79.24% respectively for the larger and smaller diameter classes. For the smaller diameter class, 52.83% showed moderate to superficial attacks, and the largest diameter class had 61.36%. In this case, 41% of the pieces presented superficial attacks (by termites and fungi) or were not attacked, confirming good performance of the tested wood.
INTRODUCTION
Sabiá (Mimosa caesalpiniifolia Benth.), also known as sansão-do-campo, is a small tree occurring naturally in the states of Rio Grande do Norte, Piauí and Ceará, Brazil. The species has multiple uses such as for honey, foraging, firewood and charcoal production and as fence posts (Carvalho, 2007) .
Due to its rapid growth, thorns and landscaping attributes, Mimosa caesalpiniifolia are planted to form live fences on properties in the Southeast, South and Midwest Regions of Brazil. The wood of this species has an average basic density of 0.80 g cm -3 (Gonçalves et al., 1999) .
Mimosa caesalpiniifolia fence posts are traditionally used in the Northeast Region to construct fences due to its natural durability (Carvalho et al., 2004) . For this purpose, production varies from 4,000 and 9,000 rounded pieces per hectare, and logging is carried out at intervals of 3 to 4 years after planting (Ribaski et al., 2003) . Its use for fence posts makes it a potential resource for farmers in other Brazilian regions, especially in organic systems where the use of treated wood is not recommended.
An experiment carried out in field conditions using round posts of sombreiro (Clitoria fairchildiana), eucalypts (Corymbia citriodora), gmelina (Gmelina arborea), chuva-de-ouro (Lophantera lactescens), sabiá (Mimosa caesalpiniifolia) and rain tree (Samanea saman) with bark, found that of the 169 coleopteran larvae of the Scolytinae subfamily collected, only two were found in Mimosa caesalpiniifolia (Lunz & Carvalho, 2002) after 200 days.
Under laboratory conditions, Melo & Paes (2006) found that wood from sabiá (Mimosa caesalpiniifolia) and jurema-preta (Mimosa tenuiflora) were more resistant than those from louro-pardo (Cordia trichotoma) and marmeleiro-preto (Croton sonderianus) to Postia placenta and Polyporus fumosus xylophagous fungal attack, classifying sabiá wood as very resistant to the fungi tested. Natural wood resistance of phenotypes with and without thorns to subterranean termite (Nasutitermes corniger) attack was verified by Alencar et al. (2011) , who observed low mass losses (<10%) in samples obtained from the tested phenotypes, classifying them as resistant to the evaluated termites.
Due to the resistance of sabiá wood to the biological deterioration in field conditions in Northeastern Brazil, this study aimed to evaluate the natural resistance of this wood for its use in fences and as supports for climbing plants in organic agriculture, under edaphoclimatic conditions favorable to xylophagous agents development.
MATERIAL AND METHODS
In order to evaluate the natural resistance of sabiá wood (Mimosa caesalpiniifolia Benth.) in contact with the soil, 97 one-meter length logs with bark and diameters ranging from 5 to 11 cm were used; these logs were collected from trees grown as hedges at approximately 10 years of age. 0.4 m of the log was buried in the ground, at a distance of 0.5 m from each other and randomly distributed along a continuous line at the edge of a forest fragment (Figure 1 In order to characterize the soil at the experimental site, three samples were collected at three equidistant points along the log fixation line. Physical granulometric analysis, textural classification and soil chemical attributes are shown in Tables 1 and 2 , respectively.
Log evaluation was performed after 5 years and 5 months of exposure. Log circumference measurements were taken using a measuring tape, 10 cm above ground level (aerial part). Mechanical force was subsequently applied to verify the resistance of the wood logs to breaking, as indicated by the American Society for Testing and Materials -ASTM D-1758 (ASTM, 2005) . The logs were removed from the soil ( Figure 1B ) and evaluated for their resistance status using ratings (Table 3 and Figure 1C ). The ratings were given through assessments conducted by five observers and the presence of subterranean termites and fungi responsible for white or brown rot in the logs was recorded.
After the field evaluation, the circumference was measured without the bark at a position corresponding to 10 cm above (aerial part) and below (underground) ground level. The areas in the two positions and relative area loss of the underground part in relation to the aerial part were calculated. The logs were sectioned at 10 cm below ground level (underground part), and the remaining proportions of sapwood and heartwood were calculated.
The logs were grouped into two diameter classes; 5.0 to 7.9 and 8.0 to 11.0 cm, and the values were statistically analyzed using a completely randomized design and a comparison between averages at 5% significance by the F test, as two treatments were used.
RESULTS AND DISCUSSION
The average diameter of the logs with bark for the highest evaluated class was 2.40 cm, higher than those in the lowest class; and the difference was 2.20 cm without the bark, where the lower class had nine more posts than the higher class (Table 4 ).
The wood logs were attacked by the xylophagous agents in the soil, which was evidenced by a decrease in the diameter of logs without bark, where the values obtained for the aerial and underground parts showed a reduction of 1.50 cm for the smaller diameter class, and 2.00 cm for the thicker posts. This difference is related to the sapwood proportion in the logs and the greater amount of juvenile wood, which has diminished natural resistance to xylophagous agent.
No statistical difference was found between reductions in diameter of the wood pieces between the evaluated classes, which had similar resistance to the xylophagous from the experimental site.
Wider logs had 2.38 cm more heartwood, corresponding to an increase of 14.42% of heartwood in these pieces (Table 5 ). The heartwood:sapwood ratio was higher in the larger diameter class, conferring greater durability. This probably occurred due to the greater quantity of extractives in these pieces, since the class and quantity of extractives in the wood are responsible for its greater resistance to xylophagous agent (Findlay, 1985) . Moreover, the proportion of (Vidaurre et al., 2011) , and consequently fewer extractives present in them.
The average percentage of breakage was 19.60%, in which the largest diameter class had 3.40% less broken posts than those of the lower class. The breakages occurred in the outcrop region, and were caused both by the action of termites (Nasutitermes sp. or Heterotermes sp.) and of fungi responsible for white (presence of clear areas delineated by dark lines with a fibrous aspect of the attacked part) and brown rot (darkening, longitudinal and transverse cracks with a non-fibrous aspect of the attacked part) ( Table 6 ). The most intensive attacks occurred on the smaller diameter posts, except for brown rot where larger diameter pieces suffered more attacks. The action of each xylophagous agent was measured in relation to the total number of evaluated logs.
The observed values for xylophagous attack between the diameter classes of tested sabiá logs were not sufficient to cause a difference between the damage ratings attributed to the wood, being classified from intensive to moderate.
The total number of unbroken logs was 81.82% and 79.24%, respectively, for the larger and smaller diameter classes (Table 7) , which suffered superficial to intensive attacks. Therefore, after 5 years and 5 months of exposure to experimental conditions, approximately 20% of the wood pieces would have to be replaced to maintain the fence. This shows that sabiá wood has enough natural resistance to be used under edaphoclimatic Table 3 . Evaluation of the field trial based on the condition of the logs.
Condition of the Logs
Damage (Rating) Means followed by the same lowercase letter in the column do not differ statistically by the F test (p > 0.05).
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For the smaller diameter class, 28 logs (52.83%) received average ratings above 4 (moderate to superficial attack), and 27 logs (61.36%) received average ratings above 4 for the largest diameter class. For this diameter class, 18 logs (41%) were only superficially attacked or were not attacked at all. These results corroborate those obtained by Lunz & Carvalho (2002) , Melo & Paes (2006) , Paes et al. (2007) and Alencar et al. (2011) who proved that Sabiá wood has good natural resistance to rotting fungi and xylophagous insects.
Taking into account that no vegetation was cleared around the logs, and that they were placed at the edge of a native forest fragment in soil with physical characteristics (Table 1) , chemical attributes and a good level of organic matter (Table 2) conducive to xylophagous development, the natural durability of the logs can be considered good. Additionally, they could also be improved with care and maintenance of the fence. According to Paes et al. (2004) , understanding the natural resistance of the species is of paramount importance to be able to recommend more appropriate uses for the wood, avoiding unnecessary expense with premature replacement of deteriorated parts.
CONCLUSIONS
An attack on the Sabiá wood by the xylophagous agents existing at the site was evidenced by the decrease in the diameter of the underground portion of the logs buried in the soil.
The percentage of failure (broken) logs was smaller in the larger diameter class due to the greater amount of heartwood.
Breakage was caused by subterranean termite action (Nasutitermes sp. or Heterotermes sp.) and or by fungi responsible for white and brown rot.
The logs received superficial to intensive attacks from the xylophagous organisms, but only 20% of the logs needed to be replaced for fence maintenance after 5 years and 5 months.
Due to the good performance of the Sabiá logs against deterioration caused by fungi and termites, and especially due to the non-recommendation of treating wood with chemicals when used in organic agriculture, this wood meets the requirements for this purpose. 
